SAMPLE MIDTERM ANSWERS ECS 30-A — SPRING 2002

Sample Midterm Answers

1. What are al possible outputs of the following code fragment?
void f(int a, int b)

{ printf("% %\n", a, b);
}
voi d mai n(voi d)
{
int i =5;
f(++i, ++i);
}

Answer: Thekey pointis that the function arguments can be evaluated in any order. So, the function can be called
asf (6, 7) orf (7, 6).So,thetwo possibleoutputsare:

6 7
and

76
2. Given the definitions
i nt numnbs[ 10] ;
int *ptr = nunbs;

which of the following are equivalent, and why?

a numbg[3]

b. numbs+3

c. *(numbs+3)
d *(ptr+3)

e *ptr+3

Answer: A refersto the third element of the array numbs. B refers to the address of the third element of the array
C refersto the quantity at the address of the third element of the array, which isthe third element of the array. As
ptr s assigned numb, D refers to the same thing as C. E is the value of the element stored at numb, plus 3. Hence
a, ¢, and d are equivalent.

3.  Writearecursive function to add the integers from ato b. You may assume that a< b initialy.

Answer:

int add(int a, int b)

{
/* base case: a == */
if (a ==Dh)

return(b);

/* add | owest element to sum of rest */
return(a + add(a+l, b));

}

4. Usethefollowing code fragment to answer parts a, b, and c:

for(x =i =0; i <=100; i += 2, x +=1i);
a. Inone short sentence, what does this for loop do?
Answer: It storesin x the sum of the even numbers from 0 to 100 inclusive.
b. Isthefollowing while loop equivalent? If not, how doesits result differ?
X =i = 0;
while( i++ = 100)
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X += ++i:

Answer: No. The loop has a syntax error, because i ++ cannot be assigned to. If the expression in the while
condition werei ++ <= 100, though, then the program will compile. However, the loop placesin x sums
the even numbers from 0 to 102, because when i is 100, i ++ <= 100 istrue (remember, thevalueof i is
used before the “++” operator incrementsi ).

c. Doesthefollowing for loop do the same thing? If not, what doesit do?

for(x =i = 0; i <= 100; i++){
if ('(i %2))
conti nue;
X =X +i;
}

Answer: No. This sums the odd integers from 0 to 100 inclusive and stores the valuein x.

5. What does the following function do?
int x(char *s, char *t)

{
for( ; *s == *t; s++, t++)
if (*s == "'\0")
return(0);
return(*s — *t);
}

Answer: It retuns O if the two argument strings are the same, and the difference between thefirst charactersin
which the argument strings differ otherwise. Thisis (essentially) the strcmp(3) function.

6. What does thisfunction do?
char *x(char *s, char c)

{
char *r = NULL;
do{
while(*s &% *s = ¢c) s++;
if (*s) r = s;
} while(*s++);
return(r);
}

Answer: It returns a pointer to the last occurrence in argument s of the character in argument c. If the character
does not occur in that string, it returns the NULL pointer.
7. Thefollowing segment of codeis supposed to print the number of timestheroutinea againiscalled. Yet,
regardless of the input, it prints 0. Why? How would you fix it?
voi d a_agai n(int acount)

{
}

++acount ;

voi d mai n(voi d)

[
regi ster int c;
int counter = O;

while((c = getchar()) !'= EOF)

if (c=='a || ¢c=="A)
a_agai n(counter);
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printf("%\n", counter);
exit(0);
}
Answer: The problem isthat acount is passed as a parameter to a_again. As C calls by value, not reference, the
value of counter is not changed by a_again. One way to fix thisis to make counter global, and not pass anything
to a_again:
int counter = O;
voi d a_agai n()

{
}

++count er;

voi d mai n(voi d)

[

regi ster int c;
while((c = getchar()) !'= EOF)
if (c=='a || ¢c=="A)
a_again();

printf("%\n", counter);
exit(0);
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